
Development of a differential photo-acoustic
detector with high Q-factor

D.R. Makashev1, G.K. Raspopin1, A.V. Borisov1, Yu. V. Kistenev1
1Tomsk State University, Lenin Ave. 36, 634050, Tomsk, Russia.

A promising direction in non-invasive diagnostics of diseases is the study of
exhaled air samples. Photo-acoustic spectroscopy is one of the most sensitive
gas analysis methods with a detection limit reaching pptv. [1] In resonant photo-
acoustic detectors (PAD) acoustic resonance is used to enhance the acoustic signal
proportionally to the quality factor Q of a that PAD. [2]

Acoustic resonances of a photo-acoustic detector with differential cylindrical
resonators are studied numerically upon variation of their main geometric param-
eters. Dependences of quality factor of the acoustic resonance and the resonance
frequency on geometric parameters of the PAD are obtained and analyzed. Two
optimal geometric configurations were tested in practice. Difference between ex-
perimental and theoretical results were noted and analyzed.

The obtained results are of interest for development of photo-acoustic gas an-
alyzers.
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